Brown pigment(s) formed in Cryptococcus neoformans when grown on media containing extracts of the seeds of Guizotia abyssinica cannot be extracted by common organic solvents or by 6 N HC1 or 2 N NaOH. A similar pigmentation was observed in C. neoformans when grown on a medium containing caffeic acid isolated from the hydrolyzed methanol extract of G. abyssinica seeds. Its methyl ester and the diacetate thereof, as well as the following structurally related compounds, 3-hydroxytyramine, 3 ,4-dihydroxybenzoic acid, 3 ,4-dihydroxyphenylethanolamine, and 4-hydroxy-3, 5-dimethoxycinnamic acid, brought about similar pigmentation. However, 2,4-, 2,5-, 2,6-, and 3,5-dihydroxybenzoic acids, tyrosine, phenylalanine, cinnamic acid, 4-hydroxycinnamic acid, and 4-hydroxy-3-methoxycinnamic acid did not caulse coloration in C. neoformans.
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Staib (1) Seeds of G. abyssinica were milled in a Waring blendor and extracted five times with petroleum ether to remove the major portion of the lipids which constitute some 40% of the seed mass. The defatted seeds were then extracted with boiling methanol. The methanol extract was taken to dryness and heated with 2 M trifluoroacetic acid in 50% ethanol at 100 C for 3 hr. The reaction mixture was taken to dryness and esterified with CH30H-HCI. A crystalline compound was obtained and recrystallized from ethyl acetate-petroleum ether (melting point, 162 to 164 C). This compound possessed pigment-producing ability but did not induce pigmentation of C. laurentii which has been used as control throughout our work. Elemental analysis and ultraviolet and nuclear magnetic resonance spectra identified it as a methyl dihydroxy-trans-cinnamate. Mixed melting point and infrared spectra showed the compound to be identical with an authentic sample of methyl 3,4-dihydroxy-trans-cinnamate. The isolated methyl ester was acetylated in acetic anhydridepyridine, and the resulting diacetate was identified as methyl 3,4-diacetoxy-trans-cinnamate by elemental analysis and infrared, mass, and nuclear magnetic resonance spectra.
Structurally related compounds were examined for their ability to induce pigment formation in C. neoformans. 3,4-Dihydroxycinnamic acid (caffeic acid), its methyl ester and diacetate, as well as 3-hydroxytyramine, induced a dark brown coloration of the yeast at a concentration of 1 mm in glucose-creatinine medium (50 and 70 mm, respectively). 3,4-Dihydroxybenzoic acid, 3,4-dihydroxyphenylethanolamine, and 4-hydroxy-3, 5-dimethoxycinnamic acid (sinapic acid) caused an orange-brown pigmentation, but 2,4-, 2,5-, 2,6-, and 3,5-dihydroxybenzoic acids, tyrosine, phenylalanine, cinnamic acid, 4-hydroxycinnamic acid, and 4-hydroxy-3-methoxycinnamic acid (ferulic acid) did not induce coloration. Thus, it appears that coloration is dependent on the presence of hydroxyl groups in the 3,4 positions of the phenyl ring.
These findings will result in the simplification and standardization of Staib's important technique.
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